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Cities around the world continue to grow day by day. With this growth, urban lighting systems
are also rapidly evolving.

The expansion of cities not only leads to increased energy needs and costs but also
causes significant challenges in managing logistics, operations, and maintenance
services. Stricter regulations and growing public awareness about the importance of
environmentally friendly and sustainable practices are pushing local governments to find
ways to minimize the negative impacts of cities on our planet and reduce energy costs.

Thanks to modern and eco-friendly smart lighting technologies, it is now possible
to control these adverse impacts and costs with next-generation street and
park/garden lighting solutions that offer much more than conventional lighting.

Street and park/garden lighting is a crucial aspect of urban life, with street
lighting alone consuming approximately 40% of a city’s total electricity costs.

Byimplementing smarttechnology-supported lighting systems, you can achieve energy savings,
reduce maintenance and operational costs, enhance the appeal of cities, and strengthen the
perception of safety in urban environments.

It is predicted that Street lighting con- Cities consume 78% of Cities produce
approximately 70% sumes about 40% of a the energy consumed in more than 60% of
of the world’s popu- city’s overall electricity the world. the carbon dioxide
lation will live in cities cost. generated in the

by 2030. world.
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Candelais a wireless smart city management
platform specifically designed for urban
lighting automation.

Its multi-layered system structure, consisting
of a Central Control Unit (MKB), Regional
Control Units (BKBs), and Endpoint Control
Units (UKBs), enables centralized and regional
management of city lighting in projects of
varying scales.
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"+ Advantages
of the System

Lighting Control

The Candela system supports DALI and DALI2 open protocols, enabling on/off and dimming
control of lighting fixtures. Thanks to the DALI protocol, users can manage lighting fixtures
that are compatible with DALI drivers from different brands. Each fixture can be controlled
individually or on a group basis. Additionally, easy connectivity is ensured through Zhaga
and NEMA standard connection connectors.

Energy Saving

Candela enables significant energy savings by dimming wireless lighting fixtures in open
and wide areas. Analyses show that energy savings of up to 70% can be achieved through
scenarios created with lighting fixtures featuring DALI interfaces.

Simple Operation and Maintenance

Real-time device fault and alarm information can be automatically sent to the email and SMS
groups of relevant management units. Additionally, processes such as creating fault reports
and tracking spare parts can be easily managed through the centralized system.

Reporting

The Candela reporting module provides operational teams with detailed data on en-
ergy consumption, fault tracking, and inventory management. Users can generate re-
ports on topics such as the energy consumption of each fixture and the total energy
savings achieved to evaluate the system’s performance. These reports play a crucial
role in shaping strategic decisions aimed at improving energy efficiency in the future.



Scalability

Thanks to loT technologies, the system is designed to be fully expandable. The limit point
theoretically does not exist and only limited by your own imagination.

System Integration

Candela can be integrated with other smart city systems through its API interface and MQTT
protocol. This makes urban lighting management smarter and more sustainable. By leveraging
integration, users can enhance the overall efficiency of the system, making city infrastructure more
functional.

Security

Candela helps enhance urban safety through effective lighting management. With flexible
street lighting, “dark corners” and intersections can be illuminated, improving road and street
safety. Additionally, the system employs a dual-layer AES-128 encryption mechanism for
communication, ensuring maximum data security.

Application Areas

Candela loT interface units enable centralized monitoring of fault and alarm information for
systems such as elevators, escalators, doors, and manholes located in various city locations.

Additionally, it allows for the monitoring and analysis of data affecting quality of life, such as
air quality, temperature, and noise levels. This capability helps enhance the overall quality of
life in cities.

Wireless Communication

Candela ensures robust and uninterrupted connectivity by utilizing the wireless long-range
protocol LoRaWAN.

LoRaWAN technology is supported by a128-bit AES encryption system for secure end-to-end
communication. Operating within standard ISM bands of various countries, it is compatible
with different frequency plans such as EU863-870 and US902-928. This flexibility guarantees
the system’s global integration and sustainable performance.




System

Architecture

Central Control Unit (MKB)

The Central Control Unit (MKB) is the main
platform where the entire lighting control
infrastructure is managed. Through the MKB,
users can monitor the system’s status, modify
settings, and manage lighting scenarios. The
MKB offers remote monitoring and analysis
capabilities with  a cloud-based option
while also being compatible with local (on-
premises) systems. Cloud-based operation
ensures secure storage and access to data.
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Regional Control Units/Gateway (BKB)

Regional Control Units (BKBs) manage the control of lighting fixtures within specific
areas, such as designated city zones. Each BKB can communicate with up to 600
Endpoint Control Units (UKBs) within a range of 5-7 kilometers. These units enhance
the overall performance of the system by managing connectivity and data transmission
over large areas, enabling centralized lighting control within a structured framework.

Endpoint Control Units (UKB):

Endpoint Control Units (UKBs) are devices directly connected to the lighting fixtures. Each UKB
controls the fixtures it is linked to, adjusting lighting levels according to predefined scenarios.
Operating in compliance with the DALI standard, UKBs enable real-time data exchange with
the fixtures and apply dimming settings as needed.

Features of the System

Graphical Display
Energy Monitoring
Smart Dimming
Relay Switching
Calendar Profiles

Elekon CMS Elekon CMS
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Traffic Management
Airport Management
Road Condition

External loT Services

Parking Zone Mgmt
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Astronomical Time Clock
Inventory Monitoring
Predictive Maintenance
Easy Commissioning

|OT Interface Units

Additional Sensor
Integration Interfaces
Open Protocol Support
Wireless Communication
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. *’ Operating Profiles
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The Candela system offers two main operating profiles:

1. Manual Profile:

The user sends a direct command to the fixture, which operates according to the given
command and continues with the current settings until a new command is issued.

This profile facilitates commissioning, maintenance, and testing processes, ensuring ease of
operation.

2. Automatic Profile:

The system operates automatically by referencing astronomical time schedules,
such as sunrise and sunset, real-time calendar data, or user-defined time intervals.

Fixtures deliver the desired lighting levels within the specified time periods without requiring
manual intervention from the user.
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In addition to the astronomical time clock, the daylight control feature
ensures the desired lighting levels are maintained within specific time intervals.

For example, if the system detects insufficient natural lighting during an overcast midday,
it automatically adjusts the intensity of artificial lighting to provide adequate illumination.

This profile is ideal for optimizing lighting and enhancing energy savings.

Device Updates and Remote Management

Candela offers the ability to remotely perform software updates for all devices via the
LoRaWAN protocol. This ensures that the system remains constantly up-to-date without

the need for physical intervention in the field.
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Advantage of Multiple
Luminaire Control with
a Single Control Unit

In the Candela system, it is
possible to control 5 luminaires
with a single terminal control
unit placed to lighting poles
having more than one luminaire.

Take a Closer Look at
the CAdNDeLd Street
Lighting Control System

With the wireless lighting control systems of Candela, you can
work with all DALI and DALI-2 compatible luminaires. You can
also obtain crucial data such as the energy level consumed
by the luminaires, total operating time, mains voltage and
frequency. Moreover, you can control the relevant luminaires
wirelessly. In addition to saving energy, with Candela, you
can also reduce your maintenance and spare parts costs by
making use of lighting fixtures for a longer period of time.

“DALL DALLD

» LoRaWAN

The Candela Wireless Lighting Control System operates
using the LoRaWAN protocol, which provides long-
range communication with low energy consumption. This
system supports both ABP (Activation By Personalization)
and OTAA (Over-The-Air Activation) modes, catering
to wvarious usage scenarios. Candela offers flexible
usage options by supporting Class A, Class B, and
Class C operating modes to meet different needs:

Class A: It is ideal for the lowest energy consumption, and
the device can only receive data for a short period after
sending data.

Class B: Allows data reception at scheduled intervals,
enabling the device to communicate more frequently.

Class C: Operates in a continuously active receiver mode,
which consumes the most energy but allows instant data
transmission.

Thanks to these features, Candela can be used in a wide
range of applications, from industrial facilities to smart city
projects. Its easy installation and flexible operating modes
ensure energy efficiency and ease of management.
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101 Lighting
Control Unit

Wireless LORaWAN lighting
control unit with Zhaga and
Nema connectors compliant
with DALI and DALIZ standards.
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Features

Ability to work on a standalone basis
Compatible with DALI and DALI2
Zhaga and Nema connection interface
Compatible with ISM frequency bands
valid in EU868 (Turkey and Europe) and
other countries

Integrated light sensor

128 Bit AES encryption

Real time clock

Operating temperature between -25C/+65 °C
Communication up to 5 km in open areas
IP66 enclosure

LoRaWAN Class C

Optional Integrated GPS

Ability to make up to 254 different virtual

groups

Simultaneous multi-channel communication
over 3 different channels

201 10T Monitor
Module - IOT

Universal input module that
allows flexible use and enables
monitoring of third party
systems over wireless LORGWAN
networks.

Features

Ability to work on a standalone basis
Compatible with DALI and DALI2
Compatible with ISM frequency bands
valid in EU868 (Turkey and Europe) and
other countries

128 Bit AES encryption

Real time clock

LoRaWAN Class A

Battery-powered

Low power consumption

202 10T Combo

Module - IOT

Universal Input/Output
module that allows flexible
use and enables monitoring
and control of third party
systems over wireless
LoRaWAN networks.

Operating temperature between -25C/+65 °C
Communication up to 5 km in open areas
IP67 enclosure

4x digital input

Optional Integrated GPS

Ability to make up to 254 different virtual
groups

Simultaneous multi-channel communication
over 3 different channels

Features

Ability to work on a standalone basis
Programmable scenario

Compatible with ISM frequency bands
valid in EU868 (Turkey and Europe) and
other countries

128 Bit AES encryption

Real time clock

220V / Battery-powered

Operating temperature between -25C/+65 °C
Communication up to 5 km in open areas

IP67 enclosure

4x digital input

1x 0-10V / 4-20 mA analog input
LoRaWAN Class Aand C

1x dry contact

Optional Integrated GPS

Ability to make up to 254 different virtual
groups

Simultaneous multi-channel communication
over 3 different channels



203 Sensor Interface
Module - IOT

Sensor interface module

that allows flexible use and
enables monitoring of third
party temperature, CO,, noise,
pressure, humidity, motion, air
quality sensors over wireless
LoRaWAN networks.

Features

Ability to work on a standalone basis  «  IP67 enclosure
Compatible with ISM frequency -+ 2xdigital input
bands valid in EU868 (Turkey and - 2x0-10V / 4-20 mA analog input
Europe) and other countries + LoRaWAN Class Aand C
128 Bit AES encryption - Optional Integrated GPS
Real time clock - Ability to make up to 254 different
220V / Battery-powered virtual groups
Low power consumption - Simultaneous multi-channel
+ Operating temperature between communication over 3 different
-25C / +65 °C channels
Communication up to 5 km in open areas

301 Zone Control

Unit

Zone control module that enables
communication with LoRaWAN terminal

.y

central control unit through standard
Ethernet TCP/IP and GSM networks which

units and can communicate with the — Hmm ‘

are able to control 600 terminal units.

Features

- Compatible with ISM frequency
bands valid in EU868 (Turkey and
Europe) and other countries
128 Bit AES encryption
Operating temperature between
-25C / +65°C
Communication up to 5 km in open areas

IP67 enclosure
LoRaWAN unidirectional or
bidirectional coommunication support

LoRaWAN Class A/B and C support
PoE IEEE 802.3 af/at supported
10/100M Ethernet and GPRS/3G/4G
connection supported

Power supply: DC jack, PoE and
internal LiFePO4 battery
Operating temperature between
-40°C / +75°C

Watertightness level: IP67
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Candela GUI

The Candela loT Platform management software,
built using the global platform ThingsBoard, allows
users to easily control the system in cloud or local
environments. Optionally, it can be integrated with
all MQTT-supported interfaces such as Tridium and
Niagara 4.

Features

Display of street lamps on the map

Working with different color codes. Display of error,
warning and alerts.

Reading the information of each lamp

Reading group-based power consumptions
Continuous real-time monitoring of energy consumption
Switch to map or satellite view

Zoom-in and zoom-out functions

Planning

Grouping of lamps (possibility to define 255 groups)
Lighting profile management (creating, updating, listing)
Creating different types of lighting profiles
-Manual determination of illumination level
-Daily-time based profile (same or different profile for
every day of the week, for holidays)
-Assigning a profile with reference to sunrise and sunset
-Assign profiles to lamps or groups

Data Analysis / Reporting

- Ability to select a date range for analysis
+ Table or graphic display

Display of total energy consumption in the selected
range, ability to compare

- Tabular listing of all errors with timestamp

(Node connection error, armature connection error, DALI error)
Filtering based on error type, serial number, region, type
and date

Report generation

Inventory Tracking

Node-based tracking of the status of end elements such
as lighting poles and lamps

New lamp, pole, etc. Adding/deleting/updating device.
Listing of executed maintenance

Entering and querying a new maintenance time
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loT

Candela wireless lighting control system
transforms inefficient street and road
lighting systems into smart systems with
wireless communication for each and every
luminaire.

Lighting systems, cities and agricultural
areas become smarter, more efficient
and more sustainable with Candela loT
products.

elekon

Smart Building Technologies

Meet A Unique
Solution That Fulfills
Expectations
Beyond Needs!
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We've achieved so much in eighteen years...
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